ABSTRACT This study examined the gambling of a cohort of U.S. Air Force recruits (N ϭ 31,104) and the relationship between their gambling and health-risk behaviors. Participants provided self-report data regarding gambling and health-related behaviors. Results suggest that 10.4% of participants gambled weekly or more often, 6.2% reported gambling problems, and 1.9% acknowledged loss of control over gambling. Men were more likely than women to report weekly gambling and possible problematic gambling. Minorities, compared to Caucasians, were more likely to experience gambling problems and report loss of control. Seven health-risk behaviors were significant predictors of frequent gambling; however, considerably fewer health behaviors were uniquely related to problematic gambling. These results suggest that gambling-related problems within the military warrant further attention.
INTRODUCTION
Gambling is the wagering of money or valuable possessions on the outcome of a game or event where that outcome is influenced by chance. 1 It is also an activity in which most people have participated 2 and one that has realized a considerable expansion throughout the world. 3 The increased availability has illuminated a growing awareness of the harm experienced by those who gamble to excess. 4 One risk for gambling problems is being an adolescent or young adult, particularly if the youth is also male. [5] [6] [7] It is not surprising, then, that concerns have arisen about gambling among military personnel. 8 The military focuses their recruitment on young men. Addictive behavior among these young men could possibly compromise the health and the readiness of the military. 9 The purpose of this study is to better understand the gambling behavior of a U.S. military cohort and explore the relation between gambling and health-risk behaviors within this population.
PROBLEM GAMBLING DEFINITIONS AND PREVALENCE
Some scholars have argued that gambling-related harm exists on a continuum from no gambling to severe problems or pathological gambling. 7, 10 At one end of the continuum are level 1 gamblers who wager for recreational reasons and typically experience little or no resulting financial, psychological, or interpersonal harm. The continuum's middle comprises level 2. Individuals at this level usually experience some gambling-related symptoms or problems, but do not meet diagnostic criteria for pathological gambling disorder. At the far end of the continuum are those who meet diagnostic criteria for pathological gambling disorder. Referred to as level 3 gamblers, 7 these individuals present with chronic and debilitating problems, significant impairment in daily functioning, and loss of control over their gambling.
10 Impairment might include deteriorating relationships, work performance problems, and criminal involvement. This continuum of harm has provided researchers with a model of gambling involvement and severity of gambling problems. 1, 10, 11 A meta-analysis of North American prevalence studies indicated that the rate of adult lifetime level 2 gambling is 3.85% and rate of adult lifetime level 3 gambling is 1.60%. 7 The rate of past-year adult level 2 gambling was reported as 2.80% and past-year adult level 3 gambling was reported as 1.14%. Furthermore, some groups appeared to be at increased risk for gambling problems. For example, the lifetime rate of level 2 gambling among college students was reported as 9.5% and the lifetime rate of college student level 3 gambling was 3.9%. 7 More recent data support that past-year rates of level 2 and 3 gambling among college students is three to four times higher than rates among adults. 5 Researchers have identified a handful of demographic variables associated with problem gambling. Males are more likely than females to have gambling problems and membership in either a non-Caucasian ethnic minority or a lower income group is also associated with an increased risk of gambling problems. 2, 7, [12] [13] [14] 
RELATIONSHIP BETWEEN GAMBLING AND HEALTH-RISK BEHAVIORS
Problem gambling is also associated with other addictive behaviors, including tobacco, excessive alcohol, and illicit drug use. 12, 15, 16 For example, Cunningham-Williams et al. 12 examined epidemiological data from the St. Louis Epidemi-ological Catchment Area Study. They found that, relative to nongamblers, problem gamblers were 3.3 times more likely to have an alcohol abuse/dependence problem and 2.6 times more likely to smoke. Illicit drug use also appears to be more common among problem gamblers (16.1%) and pathological gamblers (13.9%) than nongamblers (2.4%). 16 Similarly, individuals seeking treatment for alcohol and drug use problems have exhibited elevated rates of problem gambling. [17] [18] [19] The comorbidity of problem gambling with other addictive behaviors is concerning because some evidence suggests that these combinations of addictive behaviors may be associated with higher levels of psychopathology. 17, 18, 20 Adolescent and young adult involvement in gambling and substance abuse may be part of a general tendency toward risk-taking given the frequency with which young people engage in risk-taking behaviors. 21 Much of the research examining the relationship between gambling and substance use has focused on either adolescents or college students. These studies have documented that gambling and substance abuse are associated among both adolescent 15, 22, 23 and college student samples. 5, 24, 25 GAMBLING IN THE MILITARY Gambling opportunities are available on or near most military bases and a small, but significant, percentage of military personnel experience gambling problems. 8, 9, 26 Surveys of active military personnel have revealed that between 6.3% and 8.1% of service persons report experiencing at least one gambling-related problem in their lifetime. 8, 9, 26 Furthermore, ϳ1.2% of those surveyed could be classified as level 3 or pathological gamblers sometime in their lives. 8 The rate of past-year gambling problems among this population has never been reported.
These findings provoke concerns. Military personnel are predominantly young, male, and heavily represented by ethnic minorities 27 and these demographic factors are associated with elevated risk for problem gambling. 10 Rates of heavy alcohol use and smoking are higher in young military personnel 28 and as previously noted, these behaviors have demonstrated associations with problem gambling. Finally, Bray et al. 28 present data suggesting military personnel have relatively higher rates of risk-taking and sensation-seeking, two constructs associated with problematic gambling. 29, 30 High levels of risk-taking were identified in 28.0% of their military population and these individuals were prone to several healthrisk behaviors. Taken together, addictive behaviors are thought to have a significant impact on military readiness. 9 Unfortunately, none of these studies of military personnel examined whether specific demographic variables were associated with gambling problems. An additional limitation of these studies involved the use of a lifetime measure of gambling problems, which does not provide an index of recent gambling and may overestimate rates of significant gambling problems. 31, 32 STUDY QUESTIONS In summary, several lines of evidence suggest that problem gambling may be an important issue within the military. Although existing lifetime prevalence estimates exist, pastyear estimates of gambling problems would provide a clearer indicator of the current level of the problem. Furthermore, the rates of some health-risk behaviors within this population and their association with problem gambling remain unknown. Therefore, this project estimated the rate of past-year gambling and problem gambling within a large sample of young military personnel. Furthermore, the relation between gambling behavior, demographic variables, and a number of healthrisk behaviors was explored.
METHODS

Study Overview
This study was part of a collaborative effort between the Universities of Memphis, Missouri-Kansas City and Minnesota and the U.S. Air Force. The study site was Lackland Air Force Base in San Antonio, Texas, which is the sole location for basic military training for the U.S. Air Force. The data presented here were drawn from a randomized clinical trial investigating the efficacy of forced cessation combined with a tailored tobacco use prevention and cessation program for U.S. Air Force recruits. 33 Baseline data collected during basic military training were used for the present study.
Participants
Participants included 31,108 active duty Air Force recruits completing basic military training. Four participants were excluded from analyses due to incomplete data on variables relevant to the study, which resulted in a final sample size of 31,104. On average, participants were 19.95 (SD ϭ 1.99) years of age, had 12.38 (SD ϭ 0.96) years of education, and had a median family income of $45,000. Other demographic characteristics of the sample are listed in Table I .
Measures
A 68-item health survey included questions on basic demographics, health-risk behaviors, and gambling behavior.
Demographic Variables
Demographic information included birth date, race/ethnicity, marital status, educational attainment, annual family income, and the number of individuals supported by that income. Income levels were examined based on the number of individuals within the household and in relation to the U.S. poverty guidelines at the time of data collection. 34 Those below the federal poverty guideline based on their income and the number of individuals in their family (e.g., a family of four making less than $17,050) were identified as impoverished.
Health-Risk Behaviors
Potential risk factors for problem gambling were assessed, including cigarette and smokeless tobacco use, binge drink-ing, risky driving, and physical fighting. Operational definitions of each health-risk behavior are listed in Table II .
Gambling Behavior
Gambling variables were assessed over the 12 months before basic military training and included frequency of gambling, significant gambling-related negative consequences, and efforts to stop gambling. Given the required brevity of our assessment, we were limited in the number of items we could include. Frequency was assessed by asking respondents, "In the past 12 months before Basic Military Training, how often did you: play cards for money, bet money on sports, buy lottery tickets/scratch off cards, or gamble at a casino?" Response options are listed in Table II . Those who responded "about once a week" or "daily" were combined into a "weekly or greater" frequency category due to the small number of participants who reported daily gambling (1.2%) and previous literature suggesting that weekly or greater gambling appears to be an important marker for potential gambling problems. 24, 35, 36 To assess level 2 gambling, respondents were asked, "In the 12 months before Basic Military Training, did you ever feel bad about the amount you bet or the consequences of betting, or what happened when you bet money?" This question was chosen as a marker for the problem gambling construct, which represents level 2 gambling. 1 Finally, participants were asked, "In the 12 months before Basic Military Training, did you ever feel that you would like to stop betting money, but didn't think you could?" Those who responded "yes" to this question were identified as level 3 gamblers. Although this single item did not assess the various dimensions of the pathological gambling construct, which constitutes level 3 gambling, it has been shown to be one of the best criteria in terms of its positive and negative predictive value.
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Procedure Surveys were administered during the second week of basic military training with ϳ100 recruits at each administration. Participants were informed that their responses would be confidential and questions that might result in disciplinary action or dismissal from the Air Force (e.g., illicit drug use) were not asked. Upon survey completion, research staff checked each survey for completeness.
RESULTS
Data Analyses
Data were analyzed in the following manner. First, healthrisk and gambling variables were dichotomized, using the procedure described above, to enhance the interpretability of findings. Second, basic descriptive statistics were calculated for all demographic, health-risk, and gambling variables. Third, direct logistic regression analyses were conducted to evaluate the demographic and health-risk predictors of gambling frequency, level 2 and level 3 gambling. The direct logistic regression approach tests each predictor variable as if it were entered into the equation last. 38 This allowed us to 39 was used to examine the fit for each logistic regression model. Unadjusted odds ratios (OR) were also calculated to examine the relationship between each of the health behaviors and the three gambling variables. Age and education were not included as predictors due to their limited variability within the sample.
Gambling and Health Risk-Taking Behaviors
Respondents' involvement in gambling and health risk-taking behaviors are summarized in Table III . Approximately onehalf of the sample had gambled in the past 12 months and 10.4% reported gambling on a weekly or greater basis. Level 2, or problem gambling, was reported by 6.2% of the sample. Loss of control was used to identify level 3 gambling and was reported by 1.9% of respondents. Among health-risk behaviors, participants most commonly reported cigarette smoking (23.5% of the sample), frequent binge drinking (9.5%), and riding with intoxicated drivers (9.0%).
Predicting Frequent Gambling
OR from direct logistic regression analysis using demographic and health-risk variables to predict frequent gambling (weekly or more often) are presented in the first column of Table IV . With the exception of race and marital status, all of the demographic and health-risk variables were significant predictors of frequent gambling (p Ͻ 0.01). Males were more likely than females to gamble frequently, while those with a family income below the poverty line were less likely to gamble frequently than those above the poverty line. Physical fighting and reckless/aggressive driving were the strongest positive predictors of frequent gambling, followed by frequent binge drinking, riding with an intoxicated driver, tobacco chewing, cigarette smoking, and driving with an intoxicated driver. All seven health behaviors were significant predictors of frequent gambling (p Ͻ 0.001), with unadjusted OR ranging from 1.68 for smoking to 5.59 for physical fighting.
Predicting Level 2 Gambling
The second column of Table IV lists the OR for demographic and health-risk predictors in relation to problem gambling. Level 2 gambling was significantly more likely among those who were male or belonged to a racial or ethnic minority. Household income and marital status were not significant risk factors for problematic gambling. Three health-risk behaviors predicted level 2 gambling: frequent binge drinking, riding with intoxicated drivers, and physical fighting. However, unadjusted OR revealed that all seven health-risk variables were significant predictors of level 2 gambling (p Յ 0.001) and ranged from 1.19 for smoking to 2.14 for riding with an intoxicated driver.
Predicting Level 3 Gambling
Demographic and health-risk behaviors were examined as predictors of possible pathological gambling and OR from that analysis are presented in the last column of Table IV . Sex and race were the only significant demographic predictors. Specifically, level 3 gambling was more common among males and racial or ethnic minorities. Only one health-risk behavior was a significant predictor of level 3 gambling. Those who had ridden with an intoxicated driver were 1.89 times more likely to report loss of control over their gambling. Using unadjusted OR, four variables were significant predictors (p Ͻ 0.01) including frequent binge drinking (OR ϭ 1.40), driving while intoxicated (OR ϭ 1.75), riding with an intoxicated driver (OR ϭ 2.17), and physical fighting (OR ϭ 1.06).
DISCUSSION
We examined the prevalence and correlates of gambling and problem gambling behavior in a large sample of military recruits. To our knowledge, this study provides the first estimate of past-year gambling behavior within a military population. Results suggest that participants had lower than anticipated rates of gambling involvement in general, but high rates of gambling weekly or more often. Level 2 gambling was acknowledged by 6.2% of the sample and loss of control over gambling, which was used to assess level 3 gambling, was reported by 1.9% of respondents. Males were more likely than females to report frequent level 2 and level 3 gambling. Minorities did not differ from Caucasians in terms of frequent gambling involvement, but more frequently reported gambling problems and loss of control. The seven health-risk behaviors examined in our study were significant predictors of frequent gambling; however, considerably fewer health behaviors were uniquely related to level 2 and 3 gambling.
Prevalence of Gambling and Problem Gambling
One-half (50.9%) of the participants in our study had gambled in the past 12 months, which is considerably lower than the lifetime participation rates commonly reported by adults (81.2%) and collegians (85.0%; 6). The discrepancy between the low rate of involvement in our study, relative to previous studies is probably due, in part, to our use of past-year (versus their use of lifetime) prevalence rates. However, other collegiate samples have also reported higher past-year participation rates of between 65% and 91%. 25, 40 These data indicate that the gambling involvement within our military sample was considerably lower than that of college students.
Although our sample reported lower gambling participation, 10.9% of the respondents gambled weekly or more often. This rate is concerning given that weekly or greater gambling has been associated with increased risk for developing gambling-related problems. 24, 35, 36 It is interesting that the rate of frequent gambling in our sample is similar to the 12% rate of weekly or greater gambling that Winters et al. 25 found among their college sample. It appears that an equal proportion of military recruits and collegians engage in weekly or greater gambling, even though recruits in our sample were less likely to gamble in general.
Level 2 gambling was reported by 6.2% of our sample, which is similar to the 6.0% lifetime rate found among Air Force personnel and the 6.3% rate among all branches of the service. 8 That the past-year rate of gambling-related problems in our young military sample was equal to lifetime rates reported by previous military samples that included older participants may suggest a cohort effect. Shaffer et al. 7 noted that the elevated rates of problem gambling found in adolescents may not be due to adolescence alone, but to the interaction of adolescence and current social factors, such as increased gambling availability and growing acceptance of gambling. They explain that such cohort effects could mean growing rates of gambling-related problems as these individuals age. If our data reflect a cohort effect, with young recruits bringing with them more gamblingrelated problems, then the military must take appropriate action to address what may become a growing issue. The 1.9% rate of past-year level 3 gambling in our sample was higher than the 0.7% rate of lifetime level 3 gambling reported in a previous Air Force sample and the 1.2% rate reported across all military branches. 8 Our estimate suggests that a significant number of individuals in our sample were struggling to manage their gambling behavior and is concerning given the correlates of level 3 gambling, as well as the potential cohort effect we noted above. This rate falls between the past-year rates of level 3 gambling for adult 6 and college samples.
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Demographics and Gambling Behaviors We identified predictors of frequent level 2 and level 3 gambling using three separate logistic regression analyses. Being male was a significant predictor for all three gambling variables. Relative to females, males were 1.62 times more likely to gamble weekly or more frequently, 1.96 times more likely to report gambling problems, and 2.89 times more likely to report loss of control over their gambling. The greater predictive value of gender based on the intensity of potential disordered gambling is an interesting finding and is consistent with previous studies. 7 Although men generally gamble more frequently than women, gender serves as a stronger predictor as one moves along the gambling continuum from frequent level 1 gamblers toward level 3 gambling.
The relationships between the other demographic variables and the three different gambling behaviors were more complex. There was no difference between racial/ethnic minorities and Caucasians in terms of frequent gambling; in both groups, approximately 1 in 10 gambled at least weekly. However, minorities were 1.30 times more likely to be identified as level 2 gamblers and 2.07 times more likely to engage in level 3 gambling. These latter findings support other evidence suggesting that minority group membership is a risk factor for gambling problems. 6, 10 For example, among 17 previous prevalence studies that examined ethnic groups, every one reported that minorities were at elevated risk to develop gambling problems.
10 That minority recruits were at greater risk for gambling problems in our study, yet were equally likely to gamble frequently is consistent with findings by Wickwire et al.
14 who also reported reduced rates of gambling participation and higher problem gambling rates in their minority sample of adolescents.
With the exception of one significant association, household income and marital status were not associated with the three gambling variables. Low household income was a significant predictor of frequent gambling. This seems to suggest that those with limited financial resources are less likely to gamble frequently, yet just as likely to develop gambling problems.
Relationship between Gambling and Health-Risk Behaviors
Each of the health-risk behaviors examined in this study was a significant predictor of frequent gambling, while fewer health-risk behaviors predicted level 2 and 3 gambling. Specifically, frequent binge drinking, riding with an intoxicated driver, and physical fighting predicted level 2 gambling, while only riding with an intoxicated driver predicted level 3 gambling. To some extent, our findings replicate studies of other populations that have demonstrated a connection between gambling and risk-taking behaviors. 5,12,15,16 -19,24,25 The failure of most of the health-risk behaviors in this study to predict unique variance in the level 2 and 3 gambling variables may be related to the shared variance between the health-risk behaviors. Others have suggested that many such behaviors may constitute a problem behavior syndrome, 41 which might explain the intercorrelations among behaviors. 23 If that is the case, then the direct logistic regression approach we used, which examines only the unique variance among predictors, may have controlled for the shared variance among the health-risk behaviors. To test this possibility, we calculated simple OR, which tested the relationships among health-risk behaviors and level 2 and 3 gambling without controlling for the intercorrelations among health-risk behaviors. Almost every health-risk behavior was a significant predictor of level 2 and 3 gambling, suggesting that there may be an underlying problem behavior factor that explains the relationships between health-risk behaviors and more serious gambling problems.
Implications for the Military
Our data indicate that a significant number of Air Force recruits entered the military with gambling-related problems. The extent to which these rates generalize to other branches of the military are unclear, although previous data suggest that Air Force personnel, in general, report lower levels of gambling problems relative to those from other branches of the military. 8 Therefore, we might expect even higher rates of past-year gambling problems among other military recruits. These data are concerning given the significant psychosocial correlates of problem gambling and their potential effect on military preparedness.
Based on the rates of past-year level 2 and 3 gambling among recruits in this study, there is a need for problem gambling prevention and treatment services within the military. Prevention efforts might include further evaluation of military-sponsored slot machines, which are made available to military personnel overseas. A recent report suggested that military-owned slot machines brought in over $120 million dollars annually and that these funds were used to finance other leisure and recreational activities. 42 Given the impact of gambling problems on military personnel, as well as our concern for a potential cohort effect, we believe that the military should continue to monitor gambling behavior. The most recent survey of health behaviors among military personnel 28 did not include the gambling questions that were used on three previous surveys. 8, 9, 26 Without such data, it is impossible to monitor the prevalence of gambling problems within the military.
Although treatment programs for those with gambling problems have been limited, some data suggested that the single overseas military program available to treat problem gamblers was promising. 43 Unfortunately, that program no longer exists and the military has been criticized for its lack of specialized treatment programs for gamblers. 44 The rates of level 2 and 3 gamblers reported in the present study, as well as previous study reports, warrant attention. Additionally, given the association between drinking-related health-risk behaviors and gambling problems, screening heavy drinkers for potential gambling-related issues may be helpful in identifying those who require gambling-specific treatment. 8 
